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Abstract

Flavonoids are the plant secondary metabolites induced response to various factors
including light. In this study, transparent testa 8 (TT8), regulatory gene involved in flavonoid
biosynthesis from Arabidopsis thaliana, has been cloned and transformed into tobacco. The
transgenic tobacco containing regulatory 778 gene were treated with different intensity of
fluorescence light (500 and 800 lux) and in the different light sources (flurescence, black light and
gold lux) at 500 lux intensity in comparing with wild type and tobaccos transformed with the
other genes from flavonoid biosynthesis (CHS (chalcone synthase), F3'H (flavonoid 3’-
hydroxylase) and PAP2). The physiological and metabolic responses of wild type and transgenic
tobaccos were analyzed. The fluorescence light at 800 lux intensity did not affect on plant stress
when the response observed from photosynthetic contents (chlorophyll a, chlorophyll b, and
carotenoid) and malondialdehyde (the end-product of lipid peroxidation). The fluorescence light
at 800 lux intensity leads to induce the highest accumulation of flavanone, flavone and flavonol in
F3’H transgenic tobacco following with 778 transgenic tobacco. While the flavonoid
accumulation in wild type and the other transgenic plants were not difference among control and
treatment, The different light sources at the same light intensity show the distinction of
physiological and metabolic responses in all plants. Comparing with fluorescence condition, all
photosynthetic pigments of tobaccos significantly decreased under black light condition and red
light of gold lux respectively. Surprisingly, malondialdehyde level was the highest in tobacco

under fluorescence condition, while in tobacco under gold lux condition was the lowest. Black



light treatment extremely enhanced accumulation of flavonoids from early biosynthetic pathway
especially in F3'H and TT8 transgenic tobacco. Red light and fluorescence light treatments did

not show much differences of flavonoid accumulation.
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Biasyrthetic transformations
among the flavanoids . Central
rng structure shown. There are
many variations in substtuents
on the A and B rings. (To save
space, only part of the B' nngis
sketched in on most structures).
Note the chalcone has a differert thaicone aurone
numbering system than the )
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2.3.2 tulassa¥ia
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2.4.1 TRANSPARENT TESTA GLABRA 1 (TTGI) (Walker UazAfie, 1999)
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13

! =] a o @ A w o &= 1
M99 2.1 seastunguinotestudiduaszvueu Inlyniulufzeien

JETHY 12 1na Wiy aunlasineu IWoIal azs1inol%a
bHLH r,b,sn, lc jafl3, ani Delila Myc-rp, T8
Myc-F3G1
MYB cl, pl an2, mybPh3 Rosea Myb-pl, T2, papl,
Myb-CO05 pap2
WD40 pacl anl1 - PEWD TTgl

191 : Yamazaki uagaag (2002)

2.5 Mslnaudu (gene cloning)
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3--T- C-G-A--5'
BamH]I Bacillus amyloliquefaciens H 5'- -G-G-A-T-C-C- -3

3--C-C-T-A-G-G- -5'

EcoRI Escherichia coli 5--G-A-A-T-T-C--3'

3--C-T-T-A-A-G- -5'

EcoRII Escherichia coli 5'- -C-C-T-G-G- -3’

3 -G-G-A-C-C- -5'

Haelll Haemophilus aeryptius 5--G-G-C-C- -3
3--C-C-G-G- -5'
HindIll Haemophilus influenzae b 5'- -A-A-G-C-T-T--3'

3- -T-T-C-G-A-A- -5'

Psil Providencia sturtii 5'- -C-T-G-C-A-G- -3'
3- -G-A-C-G-T-C- -5

Sall Streptomyces albus 5'- -G-T-C-G-A-C- -3'

3- -C-A-G-C-T-G- -5'




15

4
2.5.2 ARADT (vector)
¢ ad da 4 & S oad dAw wn ¥ (&
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andamoiou leide fumzsiad@erdy noduiailoslusadsiihuievnnlsnagy
a d d s o - 4 P
Aeue udfumaadithy wiafunnmes 13N -80 osrtuwadumne 191se Tomiae 1)

3
= w A

] oy =,
asouva1dilu 3 35 aail

A v o d =] . R . A = -]
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A 1 ad =i @ 3 - o A g 1 A " w oo A . =
WouroAduelmumiid Anluiemhanwelawyuuyounofuauyon (DNA linker) A
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aemsldmanll 1y CaCl,, MgCl,, CoCl,, KCI, dimethysulfoxide Aiguunil 0 - 42 83N

E}

A = 1 A o o u.: a
oo wiold WAuielMiRagnsovesiitefurad nasmmiufimamesgnraudll

9 9
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7 Yo = ] [4 =) e
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o ~ M A d Hq 1 ¥ ¥ A, )
$utuns oA wen lawh ldumnduaude

2.5.5 N13n5 2911 Inaundoanis
& ad Hq v @ Pl S M A A & ad >
Wosnnaduenlddilluname; wnnadvuSorlawalufduenirualy

¥

4 Aas o . A o 9 da_ o o & ad
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= do v (l'lslw qv [} ad o ' [y =% - ° ﬂ 9
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L
Aaa ad

& M = d'sJ ¥ as [Y] ;
won InauniruauoHS aUNADINITAILITA1IAEH
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1. msfadenan 1u'lnd (phenotypic selection) I3 Hmang dmivunldd
fo A oa A Y o ¥ ¢ ¥ W 3 vl
1 lunawesTuiuduiiansouanseen1dlumadidihu lduazradidrthuezdes luiltu
u.yl L} T L oy L2 =y F:‘ Av
wueg 1wy ldunl§Fuzannidedu asluomsitease
2. mmswﬁauiﬂu'i‘ﬁmaé'uyimﬂﬁ (immunochemical screening)
dusfndesuiTusnudnsdilisin  (gene  product)  luiuaas¥IuIndiFanud 1l
¥ '
gunsoniivaoulaensela daTudedeslduounued (antibody) Nazidnlilinziuueudu
. < 4 {q v o
(antigen) ¥4 T1/sAuA 1anniuilddn Tl lunmmes
3. 739329000 1AY nucleic acid hybridization MIATIVAOUTUARDINT TN
. I Y o A o q ¥ Sy ¥ o q9ad
recombinant vector 119g1U host cell Tagldnannisiie M ldmadidihuuan udwihlvabdwe
[] } 4 1
mogegluanmaiedud 91n7n14 DNA probe 359 RNA probe #38 oligo nucleotide finglu
ANTWAEIRET LAz AARAINAY P-32 WALV (hybridization) AUTUNdDINTS
2.6 msheloudulaalViveszInsuuaniSun (Fine, 2548)
aa A d o L4
Agrobacterium tumefaciens L‘i'flmmﬂmsumﬂummmaﬂsﬂ A517UNDAND  (crowm
b 1 [
gal) lufirludosg TavhlddatfuduuSoalaudrdudmiidefiusin (crown) 189910
° 1 o ¥ Vo a a9 ¥ o Wy A A — 4 a
aumuia Tauddueguinurmauhldiieuaumaldie (@wiesninmsndouiiveaiady
g a = -4 A & a ] 4
nodiognauia) nazfaennuuniuiailulsanead 4. wmefaciens tusadgirnd
A gy ! ¢ o q¥a Y = Y o A 4 v
wrlanadau uardFnihlfifanoad 18 vaueh A wmefaciens Wgiradiy adWrozEudy
- = g U = w o [ o d daed A
uysd Ry uIunaTluguily vauzdrfufdunszianseywutueensstiuiiSun

4 =t 5 Vo
ToRu  (opine) ¥901992iJuTUNSU  (nopaline) n3eooAInfu  (octopine) WUBYAL
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$OMOmMANA T NIZWWHNDIMIANIZIR

w . 1 o o g/ A o o] ' o )
AWRUG A tumefaciens wizuaazaevufer 1y loRudumizvesnuiuunaandsnume
o = a A o as 4 a Ao o
maniaaule Faidiaulefo 4 wmefaciens annsnildNrdunsizd lofunumzi
@ & ] § @ 4 ¥ ] = o' 1
meRufrouniiFe Taof loRuidunsznduu lu1dlilss Tomilaq aodway
Y] 4 L4
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o 1 ] = [} ) a J. = P
wugnssufeguunatalinvuialug  (lszana 200000 giuandlelnd) Senwaaia Ti
(Ti plasmid ¥1910 tumor-inducing capacity) @autlsznau 2 aruluwarala Ti fio T-DNA
' . . so d o a a (=] '
(transferred DNA) 409U vir (virulence) niudluavsumsaldsulasvouwaansszning
o g = [
aszinumInldvunlauradiy T-DNA szugaeenninwmaiia Ti dhgwadie uos
ad 4 [} t:!ww t ;‘,’ ::’
asaunsnid luAluevossaaRs lavdy  UBNINIEINUIIUNATY  T-DNA  vawdu
¥ ad o A 7 A o
aoaunsnid AU Yo ATadNTradRLINY
nnguantAfn T-DNA aunsamoneannwaiaiaveswuafiSodn l)yenasiud
o o Q w aw o [ as
Pupveuradiyld MlFindsuiudefnonmlumsld 4 wmefaciens Wudinarslums
danpouluis  Tasmsaeauninduiidesnisidnludiu T-DNA eldldasaunsnlu
ad oA aw ' o W Yo A @ ' - Ay
Aluevesaad Ny HanmTIsewuansai ladanaiande uailymiie T-DNA sl
o 9 o "o oA a 4 a o 1y (% o,; [ = a
M radivadRednd FuduFan lidoans daiuvdanA1swudu Tum Ul T-DNA
o Y o ] g a o aw A 9/ = = (=1 . . & r- S
Mldfansudawadrinlnd 1inituleaananainvialnifen disamed Ti Faliiuealudu
o 1Y '4 o = = v 9 a A I'4 e o o o
Tum  amelildmadundilnd  nz@odudesniuiiiuansanesdmiudwun
o a Y o o. a1 aa
IFad RN 150 T-DNA 404 disarmed Ti 191 1) @n@szduunl@arnmaiatlulu) wansise
Vo oA o [y o o o -~ o EY ' aa =]
wuhiufimuzeudwmiuduinianes lumsdwunio dnumuzanon dsUgFiusnie
d‘& o o 9 & P ¥ar = 9 [ o o o 9
asniidufansomlddisi1dss T-DNA  awsnSeyledind  Hegiiutionldou
4 I'd a Ay v ao - LYY = L4 R
nfaned 3 duidumudesnlfuzde munivsunozesilulnalalyd (kanamycin une
aminoglycoside) laTnssloFu (hygromycin) 1@ (M IEINTAIN (methotrexate)
Hogiumsld Agrobacterium wumefaciens Wludnanlumsadraisdadoiugnssu
adda o o ~ =) o o o Idy aa 3 A
dhitfdensidumniige udiinmsiinaasesuaouninnsldiFouuaiiGoasluduiy W
4” g A o N o A sA AN Vo . a dy
Humsmwizdeaile®eswiy 4 wmefaciens sadvnaadnwn1asy Ti i hlwiedos

i1 )
ilowofyae 1
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Ana a ¢ R ) = o
2.7 ﬂgmmgn‘leﬂwnmama { Polymerase Chain Reaction : PCR) (q'su'ns, 2548)
a A a = d n’ n‘: P ] o d
pcR WumadahlFlumsmuilSunanueiuduadeglumsazaeswivfbue
& ~ VL Vo ﬂ (1) o y: - o ar ] = = ] [ = 4
dunmoria  lavlusuiludesi ldsudiowedinaruigninon  faldamusalnsied
o q’ o { n’: T o a = o
wiosauonsuadwenaulaiuld  Taoludeai lveudntSinaluwadnseriuninay
] o ° H ¥ o w A A P4 a A & ad =i '
Aoy HANAITH1 PCR duusndeaniudduiiang lo lnavestunSosudioueiaulinou
] = ;’f dy ¥ Y H o o = = =] o‘: = 1
219N UmHIEr 1l avestuiun 14 udaedunsiz 1ed Iniiand lo Inaduq 2 wila uAaz
= [~¢ J ar 1 ad 4 u’/‘ 4 o
yilatwaidugaufudlaw 3 voududdueiidesmsiiu ielfilulwswed (primen Tu
o =K1 a = a — o
msdunziadue Tedlnidnalelnanldiulnswes Tasva lulinnuoalseum 20-35
o aa - 4 n‘/’ a 1 o ad P 9 o n’:

e W lediinnalelnd Insweivsassyfialdsududmuenuen laninsadniue
. 1 = a = o ¥ o = J o
(gemomic DNA) Iasldlutfunaiminafuwe Mldaduemisiguonesnninfuiiuae

A 9 ¥ 9 a ' d A W Sk A < TR w
Ao laoldanufou  udSsangungiiasedisiaiaie ¥ lwwessalivadugaudumy
A Ay a (A VA ad A A A Y @ 9
Uawuestuidoams uazliUSuomnnn s uwenIeouduq g W1191g (anneal) i
Yy ad =S 9 . 9 = a A g o o st o
udidweiideanisediagndes nlasugangiieldmnzaviumsiinuveseu lxliadu
o ¢ 4 = o s d d v d v oaa 4 a
@ IwSwasisa (DNA polymerase) Naziinan1sdunsizHAuoIY dusuduiitunaulume |
4 v 4 o a y ] = P = o
Tumna Werusoud 1 feedl 2 Tuwana udriaSuseud 2 el Taumingunpiiviel#aidue
] = a A (VY o o o i ad
@eanmnaeilumoner anguugiiie IHiianssudves Iwswesiudinlawvesfou
o [ - aq @ " sdq 1 Y
wiu uduldsugungiingausumsdauvesen lednldasly Auwui 30-40 30U
a ad Ay d AL )
YT uefidosmsnezmuiwudiuagm
o o 74 4 o o =
1 ou el Inamosisain £ coli vionnesasoue o lnadweduaninla
= o g PN =4 o T
Toamgiszinm 95 esmmaidon oulwidezidvanndae Sedoudndu Tl lmiadly 1y
aan o ¢ 1 o o] 4
UFHomnn seuvesmsdunsizd dem Iadunueu Imiunndduwe Iwawedisa (Zag DNA
o ] ] vy A d ¥ 4
polymerase) NNUUNNITY Thermus aquaticus FITUITONUANUITOUN 95 pamuFaHoe 1A 99
a [ 3 o o o = &) v
fionl¥lu PeR mszlsgndavianawazienlml Jepiulimsihwmaiiad T 16 Tudwmeen
Wne @ ns iaaudu e lumumsiindsualuwuniiss msesiemanuAalnaves
{ o = 3 o3
tunmdinalsaaeg luau 1fudu
2.8 M3afnuenInlaeniiu (Cominelli aznme, 2007)
o =Y & o g o M s 1
msasavdamsazanasueu Inlyeiduludydidlas  hludvdrenslsznu
» ]
50-100 Naansuldlululasumar nniuadadleiidsmusaiiinia lalasnnein 1
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TuTnsaasuazihmsasanaelswesy  whduladmuuliiammsgandunasdannios
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aa o R é = a a v ﬂ”w
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Na,Mo0O,.2H,0 0.125
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